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We report a case of a 16-year-old patient with blunt abdom-
inal trauma in whom CT scan showed massive portal vein
thrombosis (PVT) and a kidney rupture. Massive PVT following
blunt abdominal trauma is a rare occurrence14 whereas
kidney rupture is relatively common in blunt abdominal
trauma. Blunt trauma causes 65% of all renal injuries, usually
by a direct blow to the abdomen that compresses the kidneys
between the lower ribs and the spine.1 To our knowledge, we
present the first case in the English literature of kidney
rupture accompanied by massive PVT. Discussion on the
treatment of this patient focused on the question whether
the massive portal vein thrombosis was of acute onset or may
have been pre-existent. Anticoagulant therapy would be
indicated in case of acute PVT, but the concomitant kidney
rupture is a contra-indication for rigorous anticoagulative
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A 16-year-old male was presented at the emergency depart-
ment after he fell with his right flank on a block of concrete
while playing at a construction site 2 h earlier. On admission
we saw a painful, pale adolescent with blood pressure 80/
60 mmHg and a pulse rate of 52/min. His blood pressure
showed a rapid response after bolus infusion of 1000 ml
saline. Laboratory tests showed a decrease of serum haemo-
globin from 8.1 to 7.3 mmol/l in the first hour. Ultrasound
examination (FAST) demonstrated a large amount of fluid
around the right kidney and an intra-abdominal haematoma
with signs of venous flow alongside this haematoma. The
subsequent CTscan revealed a transected right kidney (AAST
Organ injury scale grade IV) embedded in a large encapsu-
lated haematoma with an arterial blush (Fig. 1) and a con-
comitant urinary bladder haematoma. Furthermore, a large
portal vein thrombosis (PVT) was detected with extension
into the splenic vein causing massive dilatation of both the
portal (maximal diameter 5 cm) and splenic veins (maximal
diameter 3 cm), (Fig. 2). Since intravenously administered
contrast rapidly passed alongside the large extrahepatic PVT,
this finding was not determined as being acutely life threa-
tening. Using highly selective angiography several bleeding
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Figure 1 (A) Axial scan showing active arterial bleeding and
massive perirenal haematoma. (B) Coronal reconstruction show-
ing complete transection of the right kidney with active bleeding
and massive perirenal haematoma.
Figure 2 Axial scan and coronal reconstruction with a widened
portal vein, with a hypodens filling defect, representing throm-
bus, and dilated and tortuous splenic vein. There are periportal
collateral veins. The diameter of the spleen is within normal
limits. The maximal diameter of the portal vein is 5 cm.arteries where coiled in both renal poles, with preservation
of vascularisation of the kidney parenchyma (Fig. 3). Most of
the renal pelvis appeared intact and was still attached to the
lower pole.
The patient was admitted to the intensive care unit (ICU)
for overnight observation, where he remained haemodyna-
mically stable. The bladder haematoma was treated with
transurethral lavage. Serum transaminases and bilirubin
were slightly increased: ASAT 78 U/l (normal value <40 U/
l), ALAT 46 U/l (normal value <45 U/l), total bilirubin
21 mmol/l (normal value (<17 mmol/l). Kidney functions
and serum lactate remained within normal range. The fol-
lowing day the patient was transferred to the paediatric
ward. Repeated CT scan the next day showed no increase
of the PVTand it was decided to start with nadroparin 2850 IU
subcutaneous once daily. Forty-eight hours after admission, a
re-bleeding of the right kidney occurred with a sudden fall in
blood pressure to 80/45 mmHg and a decrease of serum
haemoglobin to 3.5 mmol/l. The patient received 2 units
of packed red blood cells and showed once again a rapid
response in blood pressure. After ultrasound examination torule out intra-abdominal haemorrhage a second renal angio-
graphy and highly selective coiling procedure were success-
fully completed. Despite the re-bleeding it was decided to
continue the nadroparin prophylaxis. The bladder haema-
toma gradually diminished and repeated renal ultrasound
examinations did not show signs of an urinoma. During this
period liver and kidney functions remained within normal
ranges. Apart from nadroparin, antibiotic prophylaxis (during
the coiling procedures) and patient controlled analgetic
therapy (intravenous morphine during the first 10 days after
admission), the patient received no other medication. The
patient was treated conservatively with bed rest and had an
uncomplicated further clinical course. During admission a
complete analysis of thrombotic disorders was performed,
specifically antithrombin III, free protein S, free protein C,
factor II, factor V Leiden and irregular antibodies, all of which
gave normal results. After 3 weeks, the indwelling catheter
was removed. An ultrasound examination 4 months after
discharge showed virtually no changes with respect to the
PVT and demonstrated a significant reduction of the kidney
haematoma.
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Figure 3 (A) Angiogram shows complete transection of the right kidney with conservation of the major branches of the renal artery.
(B) Angiogram after coil embolisation of a lower pole branch of the renal artery. Superselective catherisation of a branch of the upper
pole showing active arterial bleeding. (C) Final angiogram following coil embolisation of active arterial bleeding with good result.Discussion
Acute PVT patients present with abdominal pain, nausea and
fever, presumably caused by associated bowel ischaemia. In
both adults and children chronic PVT usually presents with
haematemesis from esophageal varicosis, followed by sple-
nomegaly, both caused by portal hypertension.16 In this
patient, the absence of clinical or radiological evidence of
portal hypertension, such as splenomegaly, esophageal var-
icosis or a portal cavernoma, may suggest, that the throm-
bosis is of recent onset. His initial complaints of nausea,
vomiting and abdominal pain could be explained by both the
grade IV kidney rupture with large surrounding haematoma
and by an acute PVT. The first CT scan, 3 h after the injury,already showed a portal vein thrombus with a diameter of
5 cm. The size of the portal vein and the thrombus were
considered too large to be attributed solely to the blunt
trauma. A meticulous review of the first CT scan revealed a
few small collateral vessels in the hepatic hilus. Further-
more, in one of the slices of the CT scan before intravenous
contrast administration a pinpoint calcification was seen in
the PVT, which can be regarded as a sign of non-acute onset of
PVT. However, significant enlargement of a pre-existent
portal thrombus following the blunt injury cannot be ruled
out. We found two cases in the French literature describing a
post-traumatic portal vein thrombosis (PVT). In both cases,
the trauma was considered the cause of the thrombosis by
exclusion of other causes (see Table 1).2,7
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Table 1 Causes of extrahepatic portal vein obstruction
Cirrhosis/portal hypertension14,17
Prothrombotic tendency14,17
Malignancy14,17
Sepsis14,17
Schistosomiasis 17
Pancreatitis 17
Post-surgical (e.g. liver transplantation, splenectomy)17
Umbilical vein catheterisation17
Portal vein compression17
Drugs17
Pregnancy/post-partum17
Trauma14In general, treatment of chronic PVTconsists of managing
PVT-associated complications.17 In chronic PVT, more than
80% of patients develop a portal cavernoma (mass due to a
leash of collateral vessels related closely to the thrombosed
portal vein).11 Gastrointestinal varicosis may be treated
endoscopically combined with anti-hypertensive medication
reducing the risk of first bleeding 13 and recurrent bleeding.15
Overall prognosis is good and mortality rates of less than 10%
are reported.8 A 10-year survival approaching 75% was
already reported as early as 1979.16 Anticoagulation therapy
is reported to be effective in reducing the number of throm-
botic events, especially prevention of mesenteric venous
infarction,9 in patients with evidence of acute non-traumatic
PVT.6,8 Intravenously administered unfractioned heparin for
at least 14 days, followed by a subcutaneously administered
unfractioned heparin or low-molecular weight heparin
(LMWH) for a period 4 months has been shown effective in
recanalisation of the portal vein.6 In our patient anticoagu-
lant therapy other than low dose nadroparin was omitted
because of the concomitant renal haemorrhage. As venous
flow already passed alongside the portal thrombus at pre-
sentation, we discontinued this prophylactic therapy after 6
weeks.
Blunt renal trauma with injury to the renal pedicle occurs
mainly in patients under 25 years of age. The renal artery is
injured in 70%, the vein in 20%, both vessels together in 10%.
Children are more likely to sustain renal injuries from blunt
abdominal trauma than adults, while the severity of trauma is
significantly less in children (injury severity score >15 in 45%
of the children versus 66% of the adults), the likelihood of
major renal trauma is significantly higher (grade IV or V
injury, 47% in children versus 23% in adults).4
Treatment of renal trauma is nowadays mainly dependent
on the haemodynamic stability of the patient and to a lesser
degree on the specific renal injury. Many authors recommend
conservative treatment, as long as patients remain haemo-
dynamically stable.3,5,12 Persistent haemodynamic instability
is an indication for surgical exploration.5 High success rates
of renal salvage have been reported for both non-operative 12
and surgical management in children.5 Post-surgery renal
salvage rates in adults are much less favourable with nefrect-
omy rates up to 75%.3 Complications in non-operative treat-
ment such as persistent extravasation or urinoma are
frequently encountered but can usually be treated success-
fully with endo-urological or percutaneous techniques.1,12
Functional outcome for non-operative management is goodfor renal trauma up to grade IV with nearly normal renal
function. Grade V injuries can be expected to cause a
persistent loss of function due to scarring and loss of func-
tional parenchyma.10
In this presented case the patient showed two short periods
of haemodynamic instability with a rapid and adequate
response to infusionof saline (at admission) andbloodproducts
(48 h after admission). Because the patient was haemodyna-
mically stabilized after bolus infusion, the decision was made
to treat the re-bleeding with a repeated highly selective
coiling. Especially in patients with an intact renal pedicle,
angiography combined with highly selective coiling is a safe
andminimally invasive option to treat the ongoing bleeding. In
medical centres without experienced interventional radiolo-
gists surgical intervention may however be warranted.
Conclusion
The main concern in this patient with blunt abdominal
trauma was PVTof unknown etiology. The diagnostic dilemma
concerned the question of acute, chronic or ‘‘acute on
chronic’’ onset of PVT. Transient elevation of serum transa-
minases are not very specific but could suggest an acute onset
or perhaps worsening of a pre-existent thrombosis following
blunt abdominal trauma. Most causes, as described in
Table 1, could be ruled out, considering his uneventful
medical history. As the liver functions normalised and the
analysis of thrombotic disorders yielded no abnormalities, all
other potential causes were disregarded. From the radiolo-
gical findings we concluded that the PVT was pre-existent
with unknown origin. The therapeutic dilemma addressed the
question of anticoagulative therapy in a patient with short
periods of haemodynamic instability due to a severe renal
injury with rebleeding after 48 h. As thrombus growth follow-
ing the blunt trauma could not be ruled out we decided to
administer nadroparin 2850 IE daily to prevent venousmesen-
teric ischaemia. We intentionally disregarded the risks of
rebleeding of the grade IV injured kidney. Nadroparin med-
ication was continued until 6 weeks after the injury. This case
demonstrates that selective angiography and coiling is a
viable treatment option for blunt renal trauma in haemody-
namically stable patients.References
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